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Art Unit: 2166 

DETAILED ACTION 
Claim Status 

1 . Claims 1-26 are pending in this Office action. 

The application has been examined. Claims 1-26 are rejected as detailed below and are 
pending in this office action. 

Claim Objections 

2. Claim 1 is objected to because of the following informality: The claim recites, 
"bits of at said" in element d of claim 1 . The meaning of this is not clear. For the purpose 
of this office action, Examiner will interprete it as "bits of said". Appropriate correction is 
required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

4. Claims 1-6, 10-20 and 24-25 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Pub No: 2004/0085953 to Davis (hereinafter Davis). 

Claim 1. 

Davis discloses: 
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A method of forwarding protocol data units PDU's in a router with a forwarding 
hash table, comprising the steps of [Forwarding table, Para 0003, 0017,0035, Fig 1-2]: 

a) selecting a window size of n window bits and an offset of o offset bits 
(predetermined number ("N") or the most significant bits (window size)) [fill bits (offsets) 
See Davis Para 0017 & 0021-0022, Fig 2]; 

b) generating a grouping table with sets of prefix lengths based on said window 
size and offset [length table, prefix length, hash buckets (group), See Davis Para 0017- 
0018, 0226 Fig 2, Fig 2,4-5]; 

c) using said n window bits as a direct index into said grouping table to find an 
initial prefix length and provide an associated entry into said hash table ("N" is used to 
index into the table) [index, keys, prefix length, hash table, See Davis Para 0017-0018, 
Fig 2-5]; and 

d) performing a lookup in said hash table based on said initial prefix length for 
matching said window bits with the bits of at said associated entry (search hash table 
(lookup))[keys (associated entry) See Davis Para 0016-0017 Fig 2-5]. 

Claim 2. 

Davis discloses the elements of claim 1 as above and furthermore it discloses: 

e) generating one of a hit pointer and a miss pointer in response to said lookup 
and loading said hit and miss pointers into a binary search tree (produces a hash value 
for indexing (pointer); matches (hits)) [See Davis, Para 0026-0027, Fig 2-5]; and 
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f) determining a next prefix length for a respective miss pointer and hit pointer 
[prefix length, next key, match (hit), See Davis, Para 0026-0027, Fig 2-5]; and 

g) performing a further lookup in said hash table based on said next prefix length 
for matching said window bits with the bits of a further associated entry in said hash 
table [prefix length, next key, match, hash table, search, See Davis, Para 0026-0027, 
Fig 2-5]. 

Claim 3. 

Davis discloses the elements of claim 2 as above and furthermore it discloses 
repeating steps e), f) and g) until a longest matching prefix is obtained [longest prefix 
match, See Davis Para 0016 & 0033]. 

Claim 4. 

Davis discloses the elements of claim 2 as above and furthermore it discloses 
forwarding said PDU along a route identified by an IP address in said hash table 
corresponding to said longest matching prefix (forwarding the internet protocol) [hash 
table, longest matching prefix, IP address, routing information, See Davis Para 0016 & 
0026]. 

Claim 5. 

Davis discloses the elements of claim 1 as above and furthermore it discloses 
selecting said offset such that the maximum number of prefix lengths per set is a 
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minimum [See Davis Para 0020 & 0021]. 
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Claim 6. 

Davis discloses the elements of claim 1 as above and furthermore it discloses 
selecting said offset such that the average number of prefix lengths per set is minimized 
[See Davis Para 0020 & 0021]. 

Claim 10. 

Davis discloses the elements of claim 1 as above and furthermore it discloses 
hash table is updated when said window is updated [hash table, updates, See Davis 
Para 0040]. 

Claim 11. 

Davis discloses the elements of claim 1 as above and furthermore it discloses 
window is a uni-dimensional window comprising a predetermined number of 
consecutive bits (predetermined number of bits) [See Davis Para 0017]. 

Claim 12. 

Davis discloses the elements of claim 1 as above and furthermore it discloses 
window is a multi-dimensional window comprising a predetermined number of groups of 
consecutive bits [Fig 3B Para 0028]. 
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Claim 13. 

Davis discloses the elements of claim 1 as above and furthermore it discloses 
wherein the number of bits of said window is selected for enabling said grouping table to 
fit into a fast memory [hash table, memory structure (fast memory), See Davis, Fig 3B 
Para 0031-0032]. 

Claim 14, 

Davis discloses the elements of claim 1 as above and furthermore it discloses 
wherein the window size, n, is user-selectable [See Davis Para 0017]. 

Claim 15. 

Davis discloses the elements of claim 1 as above and furthermore it discloses 
wherein step a) comprises selecting said offset using said binary tree [binary tree, See 
Davis Para 0006, 0028, Fig 3A-B]. 

Claim 16. 

Davis discloses the elements of claim 1 as above and furthermore it discloses 
wherein said binary tree is made up of a root tree generated by said offset bits, partial 
trees within said window generated by said window bits, and sub-trees subtended by 
said partial trees [binary tree, root node, See Davis Para 0006, 0028, Fig 3A-B]. 
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Claim 17. 

Davis discloses the elements of claim 16 as above and furthermore it discloses 
wherein the number of prefix lengths searched for said window and said offset is a set 
union of the prefix lengths in said root tree, the prefix lengths of the sub-trees grouped 
by said window bits, and the extended prefix lengths occurring within the window 
grouped by said window bits [binary tree, root node, intermediate node, See Davis Para 
0006,0028, 0031, Fig 3A-B]. 

Claim 18. 

Davis discloses the elements of claim 16 as above and furthermore it discloses, 
wherein said set union is obtained by iterating over all nodes of the tree within said 
window (values corresponding to one of the keys produced from the prefix tree) [binary 
tree, root node, See Davis Para 0006, 0028, 0031, Fig 3A-B]. 

Claim 19. 

Davis discloses the elements of claim 16 as above and furthermore it discloses, 
wherein said n and o are chosen periodically on a best effort basis [See Davis Para 
0016]. 



Claim 20. 
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Davis discloses the elements of claim 1 as above and furthermore it discloses, 
wherein said n and o are chosen at router startup, and updated as a low priority 
background application [Background operation, See Davis Para 0020, 0040 Fig 5]. 

Claim 24. 

Davis discloses: 

A memory for storing data for access by a routing program being executed on a 
router having a hash table, comprising [router, hash table, See Davis Para 0035] : 

a prefix length array for storing a grouping table comprising 2.sup.n entries, each 
entry corresponding to a prefix length available for matching n bits of the IP address of a 
protocol data unit (PDU) (number of entries is a power of two) [See Davis Para 0036]; 
and 

a search area for storing a prefix length search tree constructed using said 
grouping table based on a lockup in said hash table, said lookup being performed for a 
prefix length in said grouping table, using said n bits in said IP address [store, table, 
prefix tree, hash table, See Davis Para 0040]. 

Claim 25. 

Davis discloses the elements of claim 24 as above and furthermore it discloses 
wherein n is selected small enough so that said grouping table fits into a fast memory 
[hash table, memory structure (fast memory), See Davis, Fig 3B Para 0031-0032]. 
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5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 21-23 are rejected under 35 U.S.C. 102(b) as being anticipated by 
"Forwarding Engine For Fast Routing Lookups And Updates" to Daxiao Yu et al 
(hereinafter Yu). 

Claim 21. 

Yu discloses: 

A method of forwarding a protocol data unit (PDU) at a router with a forwarding 
hash table, comprising the steps of [routing protocol, routing table, forwarding table, See 
Yu, Section 3]: 

dividing the prefix lengths available in said hash table into groups (group of route 
prefixes of lengths) [memory module (groups), See Yu section 8 Para 3 (or page 1563 
Para 2), Table 1]; and 

routing said PDU according to a lookup in said hash table based on the prefix 
lengths in a selected group of said groups [route, prefixes, hash, memory modules 
(group), lookup operations, See Yu Section 5.2.2, Section 6 Para 1]. 



Claim 22. 

Yu discloses the elements of claim 21 as above and furthermore it discloses 
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wherein said step of dividing comprises selecting a set of n bits from the IP 
address of said PDU and arranging said selected group in the form of a grouping table 
with all prefix lengths available for said n bits [memory module (group)See Yu, Section 
5.2.2 Para 2-3, Table 1]. 

Claim 23. 

Yu discloses the elements of claim 22 as above and furthermore it discloses, 
wherein said step of routing comprises: 

using said n bits for finding an initial prefix length in said grouping table, to 
determine an associated entry into said hash table (hash index consists of prefix's bits 
and each hash index references a table) [Prefix length, table, hash, See Yu section 5.1 
Para 2-4]; and 

performing a lookup in said hash table based on said initial prefix length for 
matching said window bits with the bits of at said associated entry [table lookup, See Yu 
section 6 Para 4-5]. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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8. Claims 7-9 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Davis in view of "Forwarding Engine For Fast Routing Lookups And Updates" to 
Daxiao Yu et al (hereinafter Yu). 

Claim 7. 

Davis discloses the elements of claim 1 as above but does not explicitly indicate 
"dynamically tuning the order of prefix lengths searched in said grouping table 
using statistical data collected at said router", Yu discloses the claimed limitation 
(allocates routes prefixes based on statistics from the routing table [Yu section 5.2.2, 
Table 1]. 

It would have been obvious to one of ordinary skill in the art to have combined 
the cited references because such statistical data usage would enable Davis to spread 
out route prefixes evenly and thus reduce the overall number of hash collisions [See Yu 
section 5.2.2, Para 3]. 

Claim 8. 

Yu discloses the element of claim 7 as above and furthermore it discloses 
wherein said statistical data indicate the hits for each prefix length in each set [hit, See 
Yu Section 6 Para 6]. 



Claim 9 
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Yu discloses the element of claim 7 as above and furthermore it discloses 
lookup is dynamically tuned to process the prefix lengths in the order from the prefix 
lengths with a greater percentage of hits (lookup starts with the most likely prefix length) 
[Hit, See Yu, section 6 Para 1 , Para 6]. 

Claim 26. 

Davis discloses the elements of claim 24 as above but it does not explicitly 
indicate "wherein said prefix length search tree is constructed based on dynamic flow 
measurements to favour prefix lengths which are used by the majority of the PDUs at 
said router". Yu discloses the claimed element (levels of tree generating forwarding 
table; allocating route prefixes based on specific statistics) [See Yu Section 8 Para 2-3]. 

It would have been obvious to one of ordinary skill in the art to have combined 
the cited references because such statistical data usage would enable Davis to spread 
out route prefixes evenly and thus reduce the overall number of hash collisions [See Yu 
section 5.2.2, Para 3, Section 9 Para 2-3]. 

Conclusion 

9. The prior arts made of record and not relied upon are considered pertinent to 
applicant's disclosure. See the accompanying PTO-892 form. 
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